INTRODUCTION METHOD
The model used in this study was a 4-D model according to Thiagarajaan, Semmel, and Semmel (1974) , which consists of defining, designing, developing and distributing. The subjects of this study were students from two SMAN (Sekolah Menengah Atas Negeri-State Senior High School) i.e. SMAN 4 Palembang, and SMAN 9 Palembang, with totaling 100 students. The instruments used in this study were questionnaires, interviews, and interactive questions. Analysis of the data in this study was conducted in two stages, the first stage was carried out by analyzing the validity of the questions assessed by the validator before testing and the practicality based on the analysis of the use of the questionnaire response used by Biology teachers and students with the help of the Microsoft Excel 2010 application. The validity assessment of expert lecturers was analyzed by Aiken's V statistics (Aiken, 1985) , using the Microsoft Excel 2010 application which was formulated (Azwar, 2012) , as in Formula 1:
Where: V = expert agreement index regarding item validity, s = r -l0, r = Number given by expert, l0 = lowest validity assessment number, c = highest validity assessment number, n = number of experts / validator.
To interpret the score of expert validity obtained from the calculation above, the classification of validity was used as shown in Table 1 . Aiken, 1985) .
Furthermore, in order to analyze the data filling in the user responses questionnaire by Biology teachers and students using Microsoft Excel 2010 application as in Formula 2 (Wicaksono, Kusmayadi, & Usodo, 2014) :
( 2) where: % NRP = Percentage of User Response Score, Σ NRP = User Response Total Score (SB NRP + NRP B + NRP C + NRP K + NRP SK), and Maximum NRP = Σ R x Best choice score (5).
The results of the analysis interpreted based on the percentage criteria of the user response score per item statement as shown in Table 2 . Meanwhile, the analysis in the second stage was carried out on the students' answers after answering interactive questions on Kingdom Plantae material in the tenth grade of Biology subjects with the help of WINSTEPS application 3.73.0 version to determine the effectiveness of interactive questions to measure students' HOTS based on validity, reliability, the level of difficulty of the questions, the differences of the questions, the bias item, the level of student ability, the pattern of student responses, the relevance of the quality of the response to the instrument, and measurement information (Sumintono & Widhiarso, 2015) .
Next, to analyze the percentage of high order thinking skills by looking at the total score column. The scores obtained by students will be presented using the formula from Purwanto (2009) , as in Formula 3:
( 3) where: NP = the expected percentage score, R = Raw score obtained by students, SM = Ideal maximum score of the test in question, and 100 = Fixed number.
The interpretation of the percentage of HOTS of students based on categories according to the Prasetyani, Hartono, and Susanti (2016) , as seen in Table 3 . 
RESULTS AND DISCUSSION
The validity of interactive questions in measuring students' HOTS The validity of interactive questions in measuring students' HOTS can be known based on the results of the validity test by the expert appraisal, namely the evaluation expert lecturer, material expert lecturer, and linguist lecturer. The validation of the evaluation expert lecturer covers aspects of the formulation of questions, choice of answers, language, and layout. The validation results of the evaluation expert lecturers can be seen in Table 4 . 1 ,4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 18, 20, 21, 22, 23, 26, 27, 29, 30. 2, 3, 8, 9, 17, 19, 24, 25, 28. - 
items 9 items -
Based on Table 4 , it appears that the number of items declared valid without revision is 21 items, valid with revisions totaling 9 items, and there are no invalid items. Suggestions are given for problems that are declared valid with a revision that is related to the question formulation, language, and pictures/graphs/tables/diagrams.
The results of the validation by an evaluation expert are interpreted based on the score category and analyzed by Aiken's V statistics using Microsoft Excel 2010. The results of the analysis can be seen in Table  5 . , 4, 5, 6, 7, 10, 11, 12, 13, 14, 15, 16, 18, 20, 21, 22, 23, 26, 27, 29, and 30. 2 0,60 < V ≤ 0,80 High -3 0,40 < V ≤ 0,60 Enough 2, 3, 8, 9, 17, 19, 24, 25 , and 28 4 0,20 < V ≤ 0,40 Low -5 0,00 < V ≤ 0,20 Very low - Table 5 shows that as many as 21 items had very high levels of validation and as many as 9 items had sufficient validation. The conclusion of the validation results by expert lecturers evaluating interactive questions is that interactive questions have a validity with a very high category in measuring HOTS. From the average statistical value of Aiken's V, the validation of the evaluation expert lecturer is 0.85 and the percentage of valid questions is 70.00%.
Validation of material expert lecturers includes aspects of indicators, concepts, languages, layouts, and construction. The results of the validation of the material expert lecturer can be seen in Table 6 . , 3, 4, 6, 7, 8, 9, 10, 11, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 29, 30. 2, 5, 12, 13, 14, 25, 28. - 
items 7 items -
Based on Table 6 , it can be seen that the number of questions declared valid without revision is 23 items, valid with revisions are 7 items, and there are no invalid items. Suggestions are given for problems that are declared valid with a revision that is related to conception, language, and choice of answers.
The results of the validation of the material experts were interpreted based on the score category and analyzed Aiken's V statistics using Microsoft Excel 2010. The results of the analysis can be seen in Table 7 . , 3, 4, 6, 7, 8, 9, 10, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 27, 29 , and 30 2 0,60 < V ≤ 0,80 High -3 0,40 < V ≤ 0,60 Enough 2, 5, 12, 13, 14, 25, and 28 4 0,20 < V ≤ 0,40 Low -5 0,00 < V ≤ 0,20 Very low -Based on Table 7 , the results show that as many as 23 items have a very high level of validation and as many as 7 items have sufficient validation. The conclusion from the results of the validation by the material expert lecturers is that interactive questions have a very high validity in measuring HOTS. This is seen from the average value of Aiken's V statistics that the validation of material expert lecturers is 0.88 and the percentage of valid questions is 76.60%.
Validation of linguist lecturers covers aspects of the use of Indonesian language rules, terminology, language clarity, and language suitability. The results of the validation of language professors can be seen in Table 8 . , 2, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 27, 29, 30. 3, 9, 17, 26, 28. - 
items 5 items -
Based on Table 8 , it can be seen that the number of questions declared valid without revision is 25 items, valid with revisions are 5 items, and there are no invalid items. Suggestions are given for problems that are declared valid with revisions, namely relating to Indonesian language rules, language clarity, and language suitability.
The results of the validation of linguists are interpreted based on the score category and analyzed by Aiken's V statistics using Microsoft Excel 2010. The results of the analysis can be seen in Table 9 . 2, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 27, 29 , and 30 2 0,60 < V ≤ 0,80 High -3 0,40 < V ≤ 0,60 Enough 3, 9, 17, 26, and 28 4 0,20 < V ≤ 0,40 Low -5 0,00 < V ≤ 0,20 Very low -Based on Table 9 , the results show that as many as 25 items have a very high level of validation and as many as 5 items have sufficient validation. The conclusion from the results of the validation of linguists by interactive linguists is that interactive questions have a very high validity in measuring HOTS, seen from the average value of Aiken's V statistics for linguists 'lecturers' validation by 0.92 and the percentage of valid questions by 83.30%.
The validity of interactive questions in measuring HOTS was tested through the expert validity stage and trial analysis. Based on the results of the expert validity, it was found that; a) the average value of Aiken's V was 0.85 with a very high category and the percentage of valid questions was 70.00%, but improvements must be made in the formulation of questions, languages, and images/charts/tables/diagrams; b) material expert validation obtained an average value of Aiken's V statistics was 0.88 with a very high category and the percentage of valid questions amounted to 76.60%, but improvements must be made to concepts, languages, and answer choices; c) the validation of linguists obtained an average value of Aiken's V statistics was 0.92 with a very high category and the percentage of valid questions amounted to 83.30%, but improvements must be made to the rules of Indonesian language, language clarity, and language suitability.
The validity of interactive questions for measuring HOTS could also be seen from the results of the analysis development trials using the WINSTEPS-assisted Rasch Model 3.73.0 version. The results of empirical validity test could be explained as follows: a) the analysis results of the validity/level of item fit using the Winsteps application 3.73.0 version could be concluded that all questions were normal fit/valid and there was no questions that needed to be repaired; b) the results of reliability analysis using the Winsteps application 3.73.0 version found that the developed questions have Alpha Cronbach reliability was 0.72, which means that the interaction between students and items in the overall question was good. For the score of person reliability and item reliability, in order was 0.84 and 0.82, it could be interpreted that the consistency of the students answers was good and the quality of the items in the instrument developed by the reliability aspects were good; c) the questions that have the highest level of difficulty was item number 7 with item measure logit score was 1.64 and questions that have the lowest difficulty level was item number 30 with item measure logit score was -1.22; d) the questions that have very good different power criteria were 7 items, the criteria for different power problems were 19 items,and the quite good different power criteria were 4 items; e) there was no question that was biased and must be fixed because it had a probability score greater than 5% (0.05).
A valid instrument, will be able to measure aspects of HOTS student accurately (Erfianti, Istiyono, & Kuswanto, 2019; K. Khoiriyah, Jalmo, & Abdurrahman, 2018; Puteh, Aziz, Tajudin, & Adnan, 2018; Sumarni, Supardi, & Widiarti, 2018) . Instruments must have accuracy when used (R. Williams, 2003) . Consistent and stable, in the sense of not changing from one measurement time to another measurement. Data that lack validity, will produce biased conclusions, are not in accordance with what they should, and may even conflict with custom. To make an instrument to measure the instrument, it is necessary to study theories, expert opinions, and experiences that are sometimes needed if the operational definitions of the variables are not found in theory (Cadorin, Bagnasco, Tolotti, Pagnucci, & Sasso, 2016; Yeager & Lee Duckworth, 2015) .
The practicality of interactive questions in measuring students' HOTS
According to Nieveen (1999) , that aspect of practicality is seen in terms of users: a) do experts and practitioners think that something developed can be used in normal conditions?; and b) does reality show that something developed can be applied by teachers and students?. Based on these, the practicality of interactive questions for measuring HOTS was obtained from the results of the responsiveness analysis of HOTS.
In the implementation of extensive trials carried out the distribution of user response questionnaires to biology teacher of SMAN 4 Palembang and biology teacher of SMAN 9 Palembang. The results of the questionnaire were analyzed using Microsoft Excel 2010 application, to find out the response criteria for using interactive questions in measuring HOTS. Analysis of the data to determine the response criteria for using interactive questions is to determine the percentage of response values from instrument users, the results of which are shown in Table 10 . Based on Table 10 , it can be seen that the percentage of responses using interactive questions is equal to 65.60%. This shows the teacher's response to interactive questions to measure HOTS included in the criteria of strong and positive, because the value of user responses above 50%. The data is supported by comments from the teacher. Based on the results of the responsiveness analysis for the use of interactive questions to measure HOTS, it can be concluded that interactive question was practical to measure students' HOTS. It was seen from the analysis result of questionnaire by the teacher. Biology teacher stating that the suitability of the content, information clarity, language usage, clarity of purpose, ease of use, systematic presentation, and display of interactive questions included in strong and positive criteria.
Consequently, we need methods and criteria in order to assess the practicality of an instrument before it is implemented in their practice (Gamel, 2007) . Compliance with completing education modules or teaching sets/instrument and the perceived usefulness are important factors in minimising bias and enhancing reliability in how raters complete the measure (R. G. Williams, Klamen, & McGaghie, 2003) . Criteria that can be seen for example suitability of the content (Miles, Fulbrook, & Mainwaring-Mägi, 2016) , information clarity (Silveira et al., 2018) , language (Jones, 1976) , and others .
The effectivity of interactive questions in measuring students' HOTS
The effectiveness of interactive questions to measure HOTS was seen using Duncan's measure of effectiveness theory in Steers (1985) , one of which is the achievement of goals. The purpose of developing interactive questions was as an instrument for assessing students' HOTS. The assessment of students' HOTS was seen based on the results of the analysis of large-scale trials using the WINSTEPS version 3.73.0. Large scale trials were conducted at SMAN 4 Palembang and SMAN 9 Palembang with a total of 70 students. This stage produces an overview of the effectiveness of interactive questions in measuring HOTS. The results of wide-scale trials were analyzed to find out the categories of students' high-level thinking skills, student response patterns, the relationship of the quality of student responses to instruments, and the measurement information function.
Based on the analysis of students' answers using the WINSTEPS application, students who have the highest level of ability in answering questions are 34P code students (student of SMAN 4 Palembang; female) with a logit item measure value of 1.70 and students who have the lowest ability level in answering questions namely 67L code students (student of SMAN 9 Palembang, male) with a logit item measure value of -0.43. The average value of the person measure obtained 0.29, which means that the ability of students above the level of difficulty of the problem, or most students are able to do the problems correctly.
The percentage of HOTS is obtained by looking at the total score column. The results of the HOTS category analysis of students can be seen in Table 11 and Table 12 . Based on Table 11 and Table 12 , it can be seen that students of SMAN 4 Palembang have HOTS with very good and good categories; more compared to students of SMAN 9 Palembang. This is directly proportional to the results of the computer-based national exam in 2017, where the scores of students of SMAN 4 Palembang are higher than the grades of students of SMAN 9 Palembang.
If seen from the number of students who are able to answer correctly based on the cognitive level of the questions can be seen in Table 13 . 3, 4, 11, 12, 14, 15, 16, 14, 22, 24, 26, 30 67 .03 2 C5 (Evaluate) 2, 5, 6, 9, 10, 13, 18, 19, 21, 23, 28, 29 54.81 3 C6 (Create) 7, 8, 20, 25, 27 36.57 Based on Table 13 , it can be seen that students who are able to answer questions with a cognitive level C4 (Analyze) are 67.03%. Students who are able to answer questions with a cognitive level of C5 (Evaluate) are 54.81%. Students who are able to answer questions with a cognitive level of C5 (Create) are 36.57%.
The results of the analysis of student answers using the WINSTEPS application were also carried out to determine the pattern of student responses. The complete response patterns of SMAN 4 Palembang students can be seen from the Guttman Scalogram in Figure 1 Figure 1 , it appears that the 22L code students are categorized as careless students. This is because the first easiest item, question number 22, cannot be done correctly, while the most difficult question, problem number 27, can be done correctly. Furthermore, there is no similar pattern of student responses in answering questions, this means that no students are indicated to cooperate in answering questions. But it is indicated that there are students who answer the questions by guessing (lucky guess) the students are 08P code. this is because the hardest problem, problem number 27, can be done correctly, while the second easiest problem, problem number 15, cannot be done correctly.
The response patterns of SMAN 9 Palembang students can be seen from the Guttman Scalogram in Figure 2 . Figure 2 , it appears that 69L code students are included in the category of careless students. This is because the easiest question item, question number 25, cannot be done correctly, while the second most difficult problem, question number 7, can be done correctly. Furthermore, there is no pattern of student responses that are the same in answering questions, this means that no students are indicated to cooperate in answering questions. But it is indicated that there are students who answer the questions by guessing (lucky guess), namely students 49P code. The most difficult item, problem number 8, can be done correctly, while the second easiest problem, problem number 15, cannot be done correctly.
The linkage of the quality of student responses to instruments can be assessed by looking at the mean values of MNSQ and ZSTD, as can be shown in Figure 3 . Sumintono and Widhiarso (2015) the mean value of INFIT and OUTFIT MNSQ approached the ideal value of 1.00 and the mean value of INFIT and OUTFIT ZSTD approached the ideal value of 0.0 then the quality of the instrument in terms of overall student response and items were getting better. So it can be concluded that the quality of the instrument seen based on student responses and items included in both categories.
The next stage is knowing the function of measurement information. The results of the analysis of student answers using the WISTEPS application to determine the function of measurement information, can be seen in Figure 4 . Figure 4 , it can be seen that the X axis shows about the ability of students, while the Y axis shows the magnitude of the information function obtained. It can be concluded that 30 items given to 70 students in class X of SMAN 4 Palembang and SMAN 9 Palembang are suitable for knowing the level of ability of students with moderate ability. This means that HOTS interactive question instruments produce optimal information when given to students who have HOTS at a moderate level.
The problem, which occurs at school, is that questions tend to test more cognitive low level aspects which do not train the HOTS aspects of students (Hugerat & Kortam, 2014; K. Khoiriyah et al., 2018; Ramesh & Rao, 2015; Razmawaty & Othman, 2017) , so it is only natural that the ability to think of Indonesian children is scientifically considered low. This is for example seen from the TIMSS survey results (Budiman & Jailani, 2014) atau PISA (BKLM-Kemendikbud, 2016). The existence of HOTS assessment instruments, especially in the form of interactive questions, in addition to being used to determine a student's ability profile, can also be used as a means of training students' HOTS abilities. The questions used as exercise can contain questions that test students, according to the categories in HOTS.
CONCLUSION
Based on the results and discussion presented above, it could be concluded that: 1) the interactive question was valid to measure the HOTS of the tenth grade students of high school on kingdom plantae material, based on the results of tests through expert validation stages and analysis of trial results development. The results of the validity of expert (evaluation, material, and language) obtaining the average Aiken's V statistics in order was 0.85, 0.88, and 0.92 in the very high category. Meanwhile, the development test results showed that the normal functioning of measuring validity, reliability aspects were good and there was no question that need to be corrected; 2) the interactive questions were stated practically to measure the HOTS of the tenth grade students of high school on kingdom plantae material, response analysis using interactive questions show that the question had a strong and positive response criterion based on the percentage of teacher was 65.60% (Biology teachers of SMAN 4 Palembang and SMAN 9 Palembang); and 3) the interactive question was effective for measuring HOTS of the tenth grade students of high school on kingdom plantae material, based on the level of students' HOTS, number of correct answers based on cognitive level questions, student response patterns, quality questions, and optimization of using interactive questions.
